Random AT library: autonomously replicating sequence (ARS) activity of chemically synthesized random sequences for transformation of nonconventional yeast species.
In a search for sequences that confer on bacterial plasmids the capacity of autonomous replication in yeast cells, we chemically synthesized polynucleotides 80 bp in length from an equimolar mixture of A and T. The random AT-polymer population, W80, was inserted into the plasmid YIp5-Kan1 (which carries the markers URA3 and G418(R), but does not replicate in yeast) and amplified in Escherichia coli. This library, representing 10 000 different AT sequences, was transformed into three species of yeast: Saccharomyces cerevisiae, Kluyveromyces lactis and Torulaspora delbrueckii. The aim was to evaluate the frequency, if any, of autonomously replicating sequences (ARSs) in the random sequences. A large number of transformants were obtained from each species. Many of them showed a stable transformed phenotype. Several W80 sequences were found many times for a given species, suggesting that each species preferred particular sequences for ARS function, although they are diverse in their primary sequence. In view of the high frequency and stability of the replicative plasmids found in the different hosts, this small random AT library may be conveniently used as a source of replicative gene vectors for genetic manipulation of many nonconventional yeast species, in place of searching for species-specific chromosomal ARSs.